Figure 1. Principle of saturated transient absorption microscopy (STAM). The effective focal area is decreased because the pump-probe signal can only be generated at the center region where the excited
Using this principle, we have constructed a STAM system (see Figure 2 ). 6 Briefly, a 1064nm beam was split into the pump and saturation beams, with an 830nm beam collinearly aligned with them. We employed a phase-only spatial light modulator to generate a helical phase pattern with a 0-2 continuous phase gradient around 360
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• (see Figure 2) . With a Gaussian incident beam, the wave front of the reflected output from the phase pattern was engineered with spatial phase delay, resulting in the doughnutshaped beam. Applying this STAM system, we have imaged graphite nanoplatelets to demonstrate its ability to break the diffraction limit. Nanoplatelets that cannot be resolved by a conventional pump-probe are resolved by STAM (see Figure 3) . Moreover, we have imaged a small single nanostructure to measure the spatial resolution of our microscope system. With a de-convolution analysis, we confirmed that a spatial resolution of /4 ( 200nm) was achieved, where is the wavelength of the incident light.
In summary, we have demonstrated an approach for imaging non-fluorescent nanostructures. Subdiffraction-limited imaging of graphite nanoplatelets achieved a resolution of /4. The STAM technique enables super-resolution imaging of nanomaterials and nonfluorescent chromophores that may remain out of reach for fluorescence-based super-resolution methods. We are now working to optimize the STAM system, for instance, by using a shorter wavelength to further improve the resolution. We also intend to apply STAM to image other nanomaterials with saturable absorption, such as single-wall carbon nanotubes, [7] [8] [9] as well as iron oxide and zinc oxide nanoparticles, 10, 11 which are biocompatible imaging agents. 12, 13 Author Information Pu Wang and Ji-xin Cheng Purdue University West Lafayette, IN Pu Wang received a BS in physics from Fudan University, China, and a master's in medical biophysics from the Indiana University School of Medicine. He is currently working toward a PhD in biomedical engineering. His research interests include nonlinear optical microscopy and photoacoustic imaging and spectroscopy.
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